Inhibition of gramicidin channel activity by local anesthetics.
Ondrias et al. ((1986) Stud. Biophys. 115, 17-22) found that dibucaine, butacaine, and tetracaine reduce the conductance of membranes containing multiple (greater than 10(6)) gramicidin channels. Similar experiments with local anesthetics (LA's) added to the bath while gently stirring showed that the inhibition developed slowly over a time course of 5-10 min. We developed a many (10-20) channel membrane technique which demonstrated that when LA's were added to the bath and the membrane was repeatedly broken and reformed, the channel occurrence frequency declined promptly. In standard single-channel membrane experiments at lower gramicidin densities, the mean single channel conductance and lifetime distributions with LA's present in the bath did not differ from the controls. The predominant channel conductance amplitude was lower by 9.1% than those of controls, but channel amplitude distributions were also modified so that the net reduction in overall population channel conductance was only about 2.0%. Channel currents showed no evidence of flicker blocks. The lifetime histograms of control and LA-exposed channel populations were both satisfactorily fit by a single-exponential function with the same mean. Thus, inhibition is due primarily to a reduction in the frequency of occurrence of conducting channels, implying a reduced concentration of active monomers in the membrane.